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Generally, driving a personal car to access the public 
transport network should not be actively encouraged 
due to impact on traffic movement slowly. However 
many parts of the state lie within rural areas where 
public transport, no matter how much improved, is 
unlikely to be attractive enough to persuade the 
majority such car users to adopt use of public 
transport services. Park and Ride (P&R) were seen as 
a cheaper alternative to encourage people out of their 
cars and onto buses and a generally more 
environmentally acceptable policy. Penang State 
Government has committed significant money to 
implement the P&R program on the shuttle bus 
services start from March, 2011 which know as BEST 
service. While such program is popular with 
commuters, questions remain over the role of park and 
ride in increasing public transport patronage
1
. The 
study indentify the peak hour of the return routes of 
P&R users. The methodology of the study was used 
qualitative comparative analysis. The finding is that 
comparative between highest and lowest numbers of 
P&R users for each month in order to reduce the 
commuting time. The results show that commuting 
time is depending on peak hour of return routes of 
P&R program. 
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1 INTRODUCTION 
The basic concept of P&R is to intercept auto trips 
destined to congested areas such as the downtown
2
 
and to provide a convenient transfer to public 
transport. Providing accessible, cheap and plentiful car 
parking at bus stations is often advocated as a means 
                                                          
1
 Patronage is the support, encouragement, privilege, 
or financial aid that an organization or individual 
bestows to another. 
2
 Downtown refer to a city’s centre or central business 
district. 
of encouraging car drivers to shift to public transport 
modes for part of their journey.  
P&R facilities are often introduced to expand the 
catchment area of public transport and to attract car 
commuters to more sustainable transport modes (Noel, 
1988). A study by Atkins and the DERT (1998), found 
that there were benefits in term of traffic reductions 
and overall vehicle kilometers travelled with P&R 
schemes. 
Penang’s rapid economic boom has resulted the 
increasing of vehicles of various type on road daily. 
The BEST
3
 service was introduced by the Penang 
State Government
4
 as the country’s first park and ride 
service as an effort to promote more efficient 
connectivity via public transport in the state. It also 
have the purpose of reduce traffic congestion on road 
especially Penang Bridge
5
 and reduce the financial 
burden of workers who having commute across the 
Penang Bridge. 
1.1 Problem Statement 
The rising of Park and Ride in Penang had provided 
options of public transport to the public. The 
sustainability of P&R and the loss of green belt 
around towns are questioned by the local authorities. 
The issue is there will become a financial burden to 
the Penang State Government if the program is keep 
going on with free of charges. Penang State 
Government has to bear all the cost with unknown the 
role of P&R in increasing public transport patronage. 
The decision of P&R users is depending on the 
accessibility and commuting time of the bus services. 
While the hubs location of P&R is limited which a 
strategic location is needed. The hubs have to near 
with residential area and providing an accessible, 
cheap and plentiful car parking.  
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 BEST is Bridge Express Shuttle Transit. 
4
 BEST launched on March 2011 by Chief Minister, 
Mr Lim Guan Eng. 
5
 Penang Bridge is a vital link connecting Penang 





1.2.1 To identify the peak hour of the return routes 
of P&R users. 
1.2.1 To evaluate the highest and lowest return 
routes of P&R users in order to reduce the commuting 
time. 
2 LITERATURE REVIEW 
2.1 Park and Ride Program 
P&R system has been successfully carried out in many 
cities in Europe, Canada, and the U.S. There are a lot 
of empirical studies in these countries. P&R program 
provides a cheaper and faster way for motorists to get 
to the city, through public transportation including bus, 
metro, bus rapid transit, and rail and by offering 
minimum parking rate at selected location. Under the 
program, motorists can drive from their residence to 
the facility, park there, and switch to public 
transportation to reach their final destination. In other 
words, P&R program enable the use of private 
vehicles in the least congested part of the trip and the 
use of an efficient public transportation system in the 
part of the trip most likely to be congested. P&R are 
generally located on the outer edges of large cities. 
Park and ride are generally located on the outer edges 
of large cities.  
 
For the community, the benefits of P&R include 
enhancement of public transport, decreased demand 
for long-stay parking in highly congested areas such 
as the downtown, a reduction in energy consumption 
and vehicle emissions, reduce expenses on toll fee and 
petrol, and reduce traffic congestion during peak 
period on corridors lending to the downtown. 
Factor considered important in making P&R 
successful include reasonably priced or free parking, 
commuting time, comfortability of the bus, a short 
walk to rapid transit and a safe location for passengers 
and vehicles. 
2.2 BEST service in Penang 
The BEST service is a P&R free shuttle bus service 
across the Penang Bridge between Perai and the 
Bayan Lepas FIZ
6
 from Monday to Friday. There are 
2 sessions for the bus services which is morning 
session from 6.10am to 8.10am while evening session 
from 4.30pm to 6.50pm. There are total 16 buses from 
Rapid Penang divide into 3 route which know as 
BEST A, B, and C for different zone with the intercept 
20mins. The service will start from Sunway Carnival 
                                                          
6
 FIZ is Free Industrial Zone. 
Mall in Seberang Perai to FIZ 1,2,3,4, Technoplex and 
BLIP
7
 and return as well.  
The total cost spends for the buses are RM160, 000 
per month which one bus cost RM10, 000. The 
management of Sunway Carnival Mall supports this 
implementation of BEST by prepared 600 parking 
bays at the shopping malls so that BEST users can 
leave their vehicles there and take the free shuttle bus. 
A nominal parking fee of RM1.00 is charged for each 
car parked the whole day. 
2.3 Juru Feeder and Perda Feeder 
As on average, some 800 passengers commute 
between Penang Island and the mainland daily; the 
BEST service introduced two new feeder hubs at 
Bandar Perda and Auto City, Juru in addition to the 
existing P&R hub at Sunway Carnival Mall. There are 
total 4 buses from Rapid Penang for this feeder 
services. The implementing of Juru Feeder and Perda 
Feeder offer opportunity to resident from Bukit 
Mertajam to enjoy the BEST service. This two feeder 
provide service for those who want to travel from 
Bukit Mertajam to Bayan Lepas make the bus transfer 
for BEST A, B, and C at Toll Penang Bridge.  





   Independent Variables  Dependent 
Variable 
Reduce commuting time is depending on peak hour of 
departure routes and return routes.  
3 METHODOLOGY 
Data were collected from the parties concerned on 
P&R Program. The study was used qualitative 
comparative analysis. Comparative analysis is the 
problem of predicting how a system will react the 
perturbations
8
 in its parameters (Weld, 1987). The 
analysis answer questions about how and why. 
Qualitative comparative analysis is a new technique 
that allows scholars studying macro-social phenomena 
to use Boolean algebra. The main advantage of this 
new technique is that it permits combination of the 
intensity derived typically from qualitative methods 
                                                          
7
 BLIP is Bayan Lepas Industrial Park. 
8
 Perturbation is mathematical methods that give 
approximate solutions to problems that cannot be 
solved exactly. 
Peak Hour of 
Departure Routes 








with the larger number of observations that is 
normally used in quantitative methods. 
This analysis used the highest and lowest number of 
P&R users for each month in order to reduce the 
commuting time. Besides that, there is an analysis 
show that the total amount of commuters for BEST 
service which compare before and after the 




Figure 1. Highest and Lowest Number of P&R users 
of the Month for Departure Routes of Jan to Oct 2012 
Figure 1 shows the change in highest and lowest 
number of P&R users for departure routes for each 
month from January 2012 to October 2012. The 
highest number of P&R users for every month is 
increasing slightly and did not have big different 
amount of P&R users between months to months. The 
highest number of P&R users for January and October 
just different of 66 commuters which January has 406 
commuters and October has 472 commuters. While 
the graph shows that the lowest number of P&R users 
for each month is enormously. It is obviously shows 
that it is in increasing from January to February while 
decreasing from March to April and also May to June. 
The obvious change in April and June with the lowest 
number of 98 commuters and 94 commuters might 
because of the rotation of working shift of workers.  
 
Figure 2. Highest and Lowest Number of P&R users 
of the Month for Return Routes of Jan-Oct 2012 
Figure 1 shows the change in highest and lowest 
number of P&R users for return routes for each month 
from January 2012 to October 2012. The highest 
number of P&R users for every month is increasing 
slightly. The different between highest number of 
P&R users for January and October is 82 commuters 
which January has 392 commuters and October has 
474 commuters. The lowest number of P&R users for 
every month is unstable which increasing from 
January to February but decreasing when March to 
April. The lowest is drop at April which there is routes 
had been cancel due to bus problem. 
 
Figure 3. Total Amount of Perda Feeder and Juru 
Feeder users for Sept & Oct 2012 
Although it is just 2 months data, but Figure 3 clearly 
shows that the total amount of commuters for this two 
feeder buses is increasing. From the chart, we can see 
Juru Feeder has higher capacity than Perda Feeder. 
For Juru Feeder, the total amount of commuters is 












































While for Perda Feeder, the total amount of 
commuters is increasing from 1362 commuters to 
1664 commuters.  
 
Figure 4. Total Amount of BEST users for Jan-Oct 
2012 
Figure 4 shows the total amount of commuters of 
BEST service from January 2012 to October 2012. 
The highest total amount of commuters is on October 
which is after the implementation of Juru Feeder and 
Perda Feeder. The decreasing of total commuters on 
April due to cancellation of return route for BEST A, 
B, and C at 5.10pm. The decreasing happen on June, 
estimated reason is because of school holiday, some of 
the workers take leave to accompany their children go 
for travel. Besides that, August is obviously 
decreasing. It is because the month has few public 
holidays, which is Hari Raya and National days. So 
the total amount of commuters of BEST service will 
be decreasing.  
From the Figure 3 and Figure 4, we can conclude that 
after the addition of Juru Feeder and Perda Feeder 
start from  September, the total amount of commuters 
is increasing more than early year which is an average 
of 2000 commuters increasing for every month while 
an average of 3000 commuters increasing after 
addition of Juru Feeder and Perda Feeder. 
5 DISCUSSIONS 
5.1 Impacts on Environment 
5.1.1 Air and Noise Pollution 
Air pollution is the addition of harmful substances to 
the atmosphere resulting in damage to the 
environment, human health, and quality of life. It is 
caused by wide variety things. One of the main causes 
of air pollution is engine vehicles. The exhaust from 
these contains carbon monoxide, nitrous oxide and 
gaseous oxide. This type of air pollution creates smog
9
 
which causes respiratory health problems and holes in 
the ozone layer
10
, which increases the exposure to the 
sun’s harmful rays. 
Traffic noise is the main source of noise pollution 
caused in urban areas. With the ever- increasing 
number of vehicles on road, the sound caused by the 
cars and exhaust system of autos, trucks, buses and 
motorcycles is the chief reason for noise pollution 
With P&R, the amount of vehicles on road will be 
reducing. Motorists have alternative of transport to go 
out and the time of vehicles stay on road is reducing. 
So the air and noise pollution does not worsen. 
5.1.2 Traffic Congestion and Accident 
Rapid growth of the population, as a result of the 
number of vehicle is increasing annually. The 
increasing of vehicles on road caused shortage of off-
street parking. These situation force motorists park 
their vehicles on the inadequacy place like road side 
and so increase congestion. Because of there is lot of 
vehicle on road, the traffic become slow. This 
situation makes motorist become not patient and 
caused accident happen. 
Motorists can choose P&R as their alternative to go 
out since it is free and convenient as well. If more 
people support park and ride, vehicles on road will 
reduce and shortage of off-street parking will be 
solved. The rate of accident happen will also decrease.  
5.2 Impacts on Workers 
5.2.1 Financial Burden 
The implementation of Park and Ride can reduce 
financial burden of workers who work in industrial 
zone. They can save the cost for petrol, toll and 
parking as well. There are estimated on average cost 
for a worker who stays in Seberang Perai to travel to 
Bayan Lepas FIZ which need RM350 per month 
include petrol and toll. Beside petrol, toll and parking 
fee, they also have to spend on vehicles maintenance.  
 
5.2.2 Physical and Mental 
With Park and Ride, workers can cut of the time of 
driving for route to work. They can park their vehicles 
at the proper parking places and sit the buses provided. 
They can reduce the stress driving and traffic 
congestion especially after work; most of the workers 
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 Smog refers to a noxious mixture of gases and 
particles that often appears as a haze in the air. 
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 Ozone layer is a layer in Earth's atmosphere 


















are tired. With taking bus, the probability of accident 
is decreasing because they no need drive with tired 
body. Workers can get adequate rest. 
5.3 Impacts on Economic 
5.3.1 Attract More Investors 
The Park and Ride would not only benefit industrial 
zone workers, the reduction in space allotted for 
parking lot would give factories more space to expand 
and add more production lines. Since the land of 
Penang is limited especially for Island, the cutoff of 
parking space for expand factories can attract more 
investors to invest in our country.  
6 CONCLUSION & 
RECOMMENDATION 
The main reason for implementing P&R related to 
promote public transport, traffic congestion, 
accessibility and air quality. However, the main 
reasons for success appear to relate to economic 
benefits, increased usage and attracting more 
commuters. P&R may still have a role to play as part 
of a successful integrated transport strategy, perhaps 
on a reduced scare as part of an overall access strategy 
incorporating a number of alternative long and short 
range access measures. 
As implementation of P&R has increased and there 
are conflicting opinions of its impacts. Park and Ride 
schemes have been popular since the 1980s and are 
viewed as particularly suitable for historic towns with 
narrow streets (Guardian, 2005). The Knowledgebase 
on Sustainable Urban Land use and Transport (2009), 
suggests a primary reason for implementing Park and 
Ride is to reduce congestion in and around City 
Centres. Parkhurst (1995) suggests that Park and Ride 
can contribute towards an increased reliance on the car, 
a reduction in travel via others modes and have a 
negative impact on social exclusion for those without 
the use of a car. 
The state government could be complement the P&R 
program with several other plans so that P&R could 
work more smoothly and avoid falling into a 
powerless dilemma. They can promote a ‘Public 
Transport Day’ to encourage people to use public 
transport. Because office workers do not have the 
habit of using public transport to work, the ‘Public 
Transport Day’ could be used to enhance public 
confidence in public transport. Besides that, the state 
government and Rapid Penang can work together with 
various associations and invite the management and 
technical staff of all factories to use public transport 
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